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Box No, I Basis of the report 

1 . With regard to the language, this report is based on the International application in the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ International search (under Rules 12.3 and 23.1(b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and^r 55.3) 

2. With regard to the elements* of the intemational application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 



Description, Pages 



1 -5, 7-27 as originally filed 

6 received on 23.05.2005 with letter of 1 9.05.2005 
Claims, Numbers 

1 "24 as originally filed 

25-28 received on 08.03.2005 with letter of 1 8.02.2005 
Drawings, Sheets 

1 /t as originally filed 



□ a sequence listing andA)r any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. M This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 
la the claims. Nos. 1-28 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 
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The amendments filed with the letter dated 19.05.2005 introduce subject matter which 
goes beyond the disclosure of the application as originally filed: the original documents of 
the application (description, claims, drawing) do not disclose that step (c) has to be 
performed in a particular way to obtain a desired cricondenthenn of the lean gas stream 
(of. claims 5-7). 

Therefore according to Rule 70.2(c) PCT the present International Preliminary Examination 
Report shall be based on the previous set of claims on file, i.e. as the amendments of the 
claims have not been made. 



Reference Is made to the following document/s/: 
D1: US-A-3 378 992 
D2: DE-A-198 40 409 

1 . The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claim 1 does not involve an inventive step in the sense of Article 
33(3) PCT. 

1.1. The document D1 is regarded as being the closest prior art to the subject-matter of 
claim 1 and discloses (see figures 1 and 2 and the related text) a process for 
removing contaminants from a natural gas stream, from which the subject-matter of 
claim 1 differs in that after a first gas/liquid separation step the gas obtained is further 
submitted to a second gas/liquid separation step. 

The attention of the applicant is drawn to the fact that in D1 the natural gas stream is 
first passed through a gas/liquid separator and that claim 1 does not exclude this 
possibility. This particular aspect of the process of D1 has to be considered as 
included in claim 1 . 

1 .2. The problem to be solved by the present invention may therefore be regarded as 
improving the removal of contaminants from the gas stream after the regeneration of 
the adsorbent. 
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1 .3. Document D2 discloses (see for exanripie column 4, lines 10-21 and figure 1) the 
same solution proposed in claim 1 of the present application in order to solve the 
same problem, therefore the proposed solution cannot be considered as involving an 
inventive step (Article 33(3) PCT) 

2. The same reasoning applies, mutatis mutandis, to the subject-matter of the 
corresponding independent claim 20 which therefore is also considered not inventive. 

3. Dependent claims 2 to 19 and 21 to 28 do not contain any features which, in 
combination with the features of any claim to which they refer, meet the requirements 
of the PCT in respect of inventive step because their additional subject-matter is 
either anticipated by the D1-D2 or rendered obvious by the available prior art. 

4. Dependent claims 5 to 7 do not fulfill the requirements of Art. 6 PCT because they 
define their subject-matter by the result intended to be achieved instead of the 
technical features enabling the achievement of the claimed result. The claims are 
therefore unclear. 
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further contaminants are condensed into a liquid and 
separated off phase so that a lean gas is obtained. 

In this way actually a better quality of the 
regeneration gas can be obtained than the original 
5 natural gas stream. So the regeneration gas is first 

enriched in contaminants, and then contaminants, are 
removed so that overall the" contaminants level is 
decreased. 

Suitably, another part of the natural gas stream is 
10 contacted with a second adsorbent bed in adsorption mode, 

to obtain a purified gas stream. 

• • • 

• ♦ 

When the lean gas stream is then contacted with the ' 
second adsorbent bed, together with the other part of the 
natural gas stream, a purified gas stream can be obtained 
15 that is of better quality than what is obtainable with 

the known process, due to the better quality of the lean 

• * 

gas that is recycled from regeneration. It has been found 
that this is a very efficient way to improve the quality 
of the purified gas, just sufficiently to obtain required 

• * 

20 specifications in many practical situations, without 

having to modify other parts of the process such as the 
adsorption step. The present invention moreover helps to 
minimize the fraction of the natural gas stream that has 

* ■ 

to be used for regeneration. 
25 Suitably, the lean gas stream has a cricondentherm 

lower than that of the natural gas stream, preferably at 
least 10 lower, more preferably at least 15 ''C lower, 
most preferably at least 20 °C lower. 

In absolute terms, the lean gas stream suitably has a 

* 

30 cricondentherm below io "^C, preferably below 6 ^'C, more 

preferably below 0 most preferably below -5 °C- 

The purified gas stream obtained from the second 
■ • 

adsorbent bed suitably has a cricondentherm below 10 "C, 
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25- The system according to claim 2A, wherein the 
accelerated velocity inertia separator comprises means 
for inducing a swirling motion the fluid stream entering 
this separator, thereby causing the contaminants, in 
particular water and hydrocarbons, to flow to a radially 
outer section of a collecting zone in the stream, 

26. The system according any one of claims 20-23, wherein 
the second gas /liquid separator comprises a refrigerator, 

27. The system according to any one of claims 20-26, 
wherein the means for heating the first adsorbent bed 
comprises a heater for the first gas stream. 

28. The system according to any one of claims 20-27, 
further comprising a third adsorbent bed arranged to 
receive the first gas stream prior to the first* ads.orbent 
bed. 
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AMENDED CLAIMS 

1. A process for removing contaminants from a natural 
gas stream, the process comprising the steps of: 

(a) contacting part of . the natural gas stream- as a first 

« 

gas stream at an elevated temperature with a first 

m 

5 . adsorbent bed in regeneration mode, to remove 

^ contaminants present on the first adsorbent bed, and to 
obtain a second gas stream th^t is enriched in 
contaminants compared to the first gas stream; 

(b) submitting the second gas stream to a gas/liquid 

* 

10 separation step comprising cooling the second gas stream 

to a temperature such that at least some contaminants 

* 

begin to condense into a first liquid phase that is rich 
in contaminants, and separating . the first liquid pKase 
from the second gas stream to create a third gas stream; 
15 wherein the gas/liquid separation step forms a first 

gas/liquid separation step, and wherein the process 
further comprises 

(c) submitting the third gas stream to a second 

gas /liquid separation step to obtain a second liquid 
20 phase that is rich in contaminants, and a lean gas stream 

having a cricondentherm lower than that of the natural 

* 

gas stream. 

2, The process according to claim 1, further comprising 
contacting another part of the natural gas stream with a 

25 second adsorbent bed in adsorption mode, to obtain a 

purified gas stream. 

3". The process according to claim 2, wherein the lean 
gas stream is contacted with the second adsorbent bed 
together with the other part of the natural gas stream. 
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4. The process according to claim 2, wherein the lean 
gas stream is added to the purified gas stream. 

5. The process according to any one of claims 1-4/ 
wherein step (c) is performed in such a- way that the lean 

5 gas stream Tias a cricondentherm at least 10 °C lower, 

more preferably at least 15 **C lower most preferably at 
least 20 ®C lower than that of the natural gas stream^ 

• 

6. The process according to any one of claims 1-5, 
wherein step (c) is performed, in such a way that the lean 

10 gas stream has a cricondentherm below 10 °C, "preferably 

below -6 °C, more preferably below 0 "^C, most preferably . 
below -5 ''C. 

* • • 

7. The process according to any one of claims 4-6, 
wherein the lean gas stream, is added to the purified gas 

15 stream in such a way that the resulting gas stream has a 

cricondentherm below- 10 *^C, preferably below 6 **C, more 
preferably below 0 "^C, most preferably below -5 ^'C. 

8. The process according to any one of claims 1-7, 
wherein the cooling in step (b) is done against a 

20 temperature above water freezing temperature, in 

particular' using a water cooler. 

* 

9- The process according to any one of claims 2-8 when 
dependent on claim 2, wherein the temperature of the 
second adsorbent bed is between 5 and 45 °C, preferably 
25 between 20 and 30 °C. 

10. The process according to any one of claims 1-9, 

■ 

wherein the temperature. of the first adsorbent bed is 
between 200 and 350 - C, preferably between 250 and 
325 *'C, more preferably between 275' and 310 **C. 
30 11. The process according to any one of claims 1-10 

wherein step (c) comprises cooling the third gas stream 
to a temperature that is below a temperature at which 
contaminants in the third gas stream will begin to 
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condense into a second liquid phase, and separating the 
second liquid phase from the third gas stream. 

12. The. process according to claim 11, wherein the third 
gas stream is cooled to a temperature below the cooling 

5 temperature in step (b) , preferably to a temperature 

•below 0 ^'C, more preferably to a temperature below -5 **C. 

* • 

13. The process according to any one of claims 1-12, 
wherein the second gas/liquid separation in step (c) is 

* 

effected by means of an accelerated velocity inertia 
10 separator. 

14. The process according to claim 13, wherein the . 

accelerated velocity inertia separator is a supersonic 

• ■ 

inertia separator and the fluid .stream flows at 
supersonic velocity. 

15 15. The process according to claim 14, wherein a swirling 

motion is induced to the fluid stream flowing at 
supersonic velocity, thereby causing the contaminants, in 
particular water and hydrocarbons, to flow to a radially 
outer section of a collecting zone in the stream. 

20 * 16. The process according to claim 11, wherein the 

cooling of the third gas stream is effected by 
refrigeration. 

17. The process according to claim 16 wherein a hydrate 
inhibitor, preferably methanol, is injected into the 

25 third gas stream prior to refrigeration. 

18. The process according to any one of claims 1-17, 
wherein step (a) comprises 

(al) heating the first gas stream in a heating zone to 
obtain a heated first gas stream; 
30 (a2) contacting the heated first gas stream with the 

first adsorbent bed in regeneration mode. 

19. The process according to any one of claims 1-18, 
wherein the first gas stream is passed through a third 



AMENDED SHEET 23/05/2005 



rinted: 16/09/2005 CLMSPAMD 04791326 



4, k » 



- 31 - 

adsorbent bed in cooling mode, prior to being contacted 
with the first adsorbent bed. 

« 

20. A system for removing contaminants from a natural gas 
stream, the system comprising: 
5 -a first adsorption bed arranged to receive part of 

the natural gas stream as a first gas stream, and 
provided with a means for heating the first adsorbent 
bed, which first adsorption bed has an outlet for a 
second gas stream 
10 - a cooler for cooling the secorjd gas stream; 

a first gas/liquid separator for separating the 
cooled second gas stream. into a first liquid phase and a 
third gas stream; and 

- a second gas/liquid separator for separating the 
15 third gas stream" into a second liquid phase and a lean 

» 

gas stream. 

• • • 

21- The system accor-ding to claim 20, further comprising 

a second adsorbent bed arranged to receive another part 

• • of the natural gas stream at a temperature at which 

m 

20 ■ contaminants are adsorbed, and having an outlet -for a 

purified gas stream. 

22. The system according to claim 21,. wherein the second 
adsorbent bed is arranged to receive the lean gas stream 
together with the other part of the natural gas. stream. 

25 23. The system according to any one of claims 20-22, 

wherein the first gas/liquid separator comprises a cooler 
arranged to condense liquid. at a temperature above the 
freezing point of- water, and wherein the second 
gas/liquid separator is arranged to separate contaminants 

30 that condense at a temperature .lower than 0 °C. 

24. The system according to any one of claims 20-23, 
wherein the second gas/liquid separator an accelerated 
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velocity inertia separator, preferably a supersonic 
inertia separator. 

25. - The system according to claim 24, wherein the 
accelerated velocity inertia separator comprises means 

5 for inducing a swirling motion the fluid stream entering 

» 

this separator, thereby causing the contaminants, in 
particular water and hydrocarbons, to flow to a radially 
outer section of a collecting zone in the stream, 

26. The system according to any one of claims 20-23, 
10 wherein the second gas /liquid separator comprises a 

refrigerator. 

27. The system according to any one of claims 20-26, 
wherein the means for heating the first adsorbent bed 
comprises a heater for the first gas stream. 

15 28. The system according to any one of claims 20-27, 

further , comprising a third adsorbent bed arranged* to 
receive the first gas. stream prior to the first adsorbent 
bed. 
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